Cable-In-Conduit-Conductor (CICC) alloys, exposed to Nb3Sn reaction heattreatments, such as modified 316LN require a design specific database. A lack of fatigue life data (S-n curves) that could be applied in the design of the ITER CS and the NHMFL Series Connected Hybrid magnets is the impetus for the research presented here. Tension-tension load control axial fatigue tests have good applicability to CICC solenoid magnet design, thus a series of 4 K strength versus fatigue life curves have been generated. The more than 30 fatigue tests show good grouping on the fatigue life curve and allow discretionary 4 K fatigue life predictions for conduit made with modified 316LN.
Samples were then removed from the conduit and exposed to an abbreviated Nb3Sn reaction heat treatment (650°C for 48 hours in an argon atmosphere). Later samples such as the seam/butt welded and butt welded samples were exposed to a more conventional heat treatment: 210°C for 48 hours, 400°C for 48 hours followed by 640°C for 50 hours. Additional samples were heat treated at 650°C for 65 hours. Figure 1 shows specimen configuration. Even when the maximum stress (1300 MPa) is higher than the yield stress, the stress-strain curves show almost no plastic deformation after the first cycle. At maximum stress (1300 MPa) and R =0.1 in load-control fatigue tests, the sample with high strain hardening rate shows higher yield stress and low maximum strain. 
